Release of exchangeably bound guanine nucleotides from tubulin in a magnesium-free buffer.
The number of moles of guanine nucleotides (denoted GXP), either guanosine 5'-triphosphate (GTP) or guanosine 5'-diphosphate (GDP), bound to a mole of phosphocellulose-purified tubulin after gel filtration into a variety of nucleotide-free buffers has been measured (H. B. Croom, J. J. Correia, and R. C. Williams, Jr., unpublished results). All buffers we have studied that promote reduction of the number of bound nucleotides to fewer than two per tubulin dimer also eventually cause irreversible loss of activity of the protein. However, in 0.1 M 1,4-piperazinediethanesulfonic acid (pH 6.9) and 2 mM dithioerythritol (with no Mg2+), tubulin rapidly releases approximately 0.4 mol of bound nucleotides during two successive gel filtrations requiring less than 0.5 h and regains the ability to polymerize when magnesium and GTP are immediately added to the buffer. No change in conformation detectable by circular dichroism or sedimentation velocity accompanies this reversible process. (Upon prolonged incubation in the buffer, however, tubulin undergoes irreversible changes according to apparent first-order kinetics with a half-life of approximately 8 h. These changes include the irreversible release of nucleotide, a loss of the ability to polymerize, and a decrease in molar ellipticity between 210 and 240 nm.) The nucleotide which is reversibly released in this buffer comes from that population which exchanges readily with [3H]GTP in vitro.(ABSTRACT TRUNCATED AT 250 WORDS)